Abstract
sourced from cocoa industry in Lagos, while other feed ingredients were purchased from a commercial feed miller in Ibadan. Seven diets were formulated as shown in Table 1 , Diet A (Control diet) contained no test ingredient (CBS). Diets B and C contained raw cocoa bean shell (RCBS) with a 5% and 10% maize replacement respectively. Diet D and E contained 5 and 10%
CBS with the inclusion of Rovabio enzyme (ECBS) while diet F and G also contain 5 and 10%
fermented cocoa bean shell (FCBS). 
Management of Experimental Birds
The experimental birds were raised until point of lay on commercial diet and to six weeks in-lay. The birds were given adequate medication and vaccination before the commencement of the experiment. The birds were weighed individually at the beginning of the experiment before they were placed on experimental diets. Feed and water were supplied adequately and other daily routine managements were provided. The performance records of daily feed intake, egg production and feed conversion ratio were monitored.
Hematology and Serum Biochemistry
At the end week 8, 2 birds per replicate and a total of 4 birds per treatment were randomly selected and bled by the jugular vein using needle and syringe. The blood was carefully labeled for hematological and serum biochemistry analysis. The blood samples for hematological parameters were collected into bottles pretreated with EDTA, an anti-coagulant. Blood samples for biochemical indices were collected into another sample bottle containing no anti-coagulant. The samples for serum biochemistry were kept in the refrigerator. The samples were spurned in the centrifuge at 3,000 rpm and the clearer portion decanted into small sample tubes stored in a freezer to assay for serum biochemical indices. The hematological indices monitored include Red Blood Cell Count (RBC), White Blood Cell Count (WBC), Packed Cell Volume (PCV) and Hemoglobin Concentration (Hb). Serum biochemical indices investigated were total protein, albumin, creatinine, globulin, albumin, globulin, cholesterol and glucose.
Analysis
Proximate analysis of the feed was carried out (AOAC, (1990). The anti -nutritional factor, theobromine, in the diet was also determined (AOAC, (1990).
Statistical Analysis
Data collected were analyzed using analysis of variance (ANOVA) and significant means where significant separated using Duncan Multiple Range Test (Gomez and Gomez, 1985) . Statistical Analysis Software (SAS, 1999) computer package was used.
Results
The gross composition of the layer diets is presented in Table 1 . Metabolisable energy decreased from 2609.96 kcal ME/kg in diet A (control diet) to 2566.39 kcal ME/kg in diet G (10% FCBS). Table 2 shows the determined analysis of experimental diets. Crude protein ranged between 17.00-17.40% (diet E).
Crude fiber increased from 4.10% (diet A) to 4.8% (diet G). Ether extract values decreased from 3.49% (diet A) to 3.39% (diet G). The values obtained for ash ranged from 5.16 (diet G) -10.00 (diet C). (2) Performance Characteristics Table 3 shows the result of performance characteristics. The feed intake ranges from 89.40 for treatment G and 98.00 for treatment D. Treatment D had the highest percentage hen day production of 86.68, while the lowest 78.17 was obtained from treatment G. Although, differences in HDP of birds on diet D and E (ECBS) were not significant compared with control, the birds on diet D had the highest hen day production followed by those on diets A and E. The egg weight of birds on the RCBS was lower than all other treatments; this could be attributed to the presence of theobromine. Egg weight of birds on diet with enzyme CBS diets D and E (5 and 10%) has higher egg weight compared with the control diet. The FCR obtained in this study ranged from 2.43-2.65. The absence of mortality throughout the period of this experiment further attested to the suitability of CBS as a substitute for maize in layers diet. This also indicates that layer can tolerate CBS based diet than broilers. 
Serum Biochemistry and Hematological Characteristics of Layers Fed CBS -Based Diets
The results of the serum biochemistry and hematological parameters of birds fed CBS based diets are presented in Table 4 . Variations observed in the total protein were significant, although as the level of 
Discussion Proximate Composition of Experimental Diets
Birds on the control diet recorded the highest calculated metabolisable energy, ME (kcal/kg) and this 
Performance Characteristics
Variations observed in the feed intake (FI), hen day egg production (HDEP) and Egg Weight were significant except feed conversion ratio. The feed intake of the birds on the control diet was higher and similar to those on diet D and E (5 and 10%ECBS). This is in line with the findings of Iyayi and Okhankhuele, (2002) who reported that birds on enzyme supplemented diets performed significantly better than those on other diets, in cassava leaf meal based diets supplemented with enzyme. However, the average daily feed intakes of the birds on the RCBS were lower than those on the control diets A, D and E (ECBS). This could be as a result of the anti-nutritional factor theobromine in the diet. bean cake based-diets due to the theobromine content of the diet. Reduced feed intake is believed to be due to destruction of the intestinal lining and severe indigestion in the birds (Yeong et al., 1989; Olubamiwa et al., 2000) . Although, differences in HDP of birds on diet D and E (ECBS) were not significant compared with control, the birds on diet D had the highest hen day production followed by those on diets A and E. This apparent increase in egg production could be due to the enzyme added to Page15 combination of xylanase and phytate improved growth performance of broiler chickens. However, the HDP and egg weight obtained in this study were higher than those reported elsewhere (Keshavarz and Nakajima, (1995) . This could be due to the fact that the protein requirement of these birds was met at lower level of 10% CBS as noted (Junqueira et al., 2006 . The slight decrease in metabolisable energy/ (kcal/kg) and ether extract, and increase in crude fibre with increased levels of substitution could be responsible for slight numerical decreases in HDP obtained with increased levels of substitution of CBS for maize. This is in line with the report (Reid et al., 1984) which observed an increase in egg production of single comb white leghorns pullets fed 16% dietary protein. As metabolisable energy increased from 2.42 to 2.64 and from 2.68 to 3.08 kcal ME/g diet there was a 2.25% increase in egg production for every 0.22 kcal ME/g increase in the diet. Egg production was however not affected by dietary energy level (Harms et al., 2000) . The values of ADFI (87.00-98.80g/bird/day) and HDEP (78.17-86.68%) obtained in this study were higher than the corresponding values with spent sorghum grain and whole cassava meal (Aderemi et al., 2006) . The HDEP of 77-78% obtained at the peak production (9-10 weeks) of Nera (Majaro, 1999) were lesser than those obtained in this study. However, while higher ADFI was obtained for maize in layers diet. This also indicates that layer can tolerate CBS based diet than broilers. When all the performance of the laying birds fed 5% of the various forms of CBS based diet was compared, there was no significant difference in value of ADFI, HDP, egg with and FCR but when compared at 10%, significant difference (P > 0.05) was observed in the ADFI, HDP and FCR.
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Serum Biochemistry and Hematological Characteristics of Layers Fed CBS -based Diets
The values obtained for the total protein were significantly different from each other. As the level of CBS in the diet increases, the serum protein level reduces for the RCBS and ECBS except for that of FCBS that increases. This significant variation observed in the values of total protein, albumin: globulin was an indication of bad quality protein but contrarily the values obtained for the albumin and Globulin shows that there are no significant variations observed, this was an indication of the good quality protein and other nutrients fed to these birds as well as adequate metabolism of these nutrients to meet the requirement of these birds. confirmed that the significant (P < 0.05) reduction in total protein of birds fed 10 and 15% shea butter cake was an indication of inferior protein quality and/or nutrition. The values of total protein obtained for all the diets were lesser than that recommended by Mitruka and Rawnsley (1977) dietary forms of CBS-based diets was desirable, since the maximum content (136.45mg/dl) at 10% RCBS was the closest to the minimum value in a range of 152-182mg/dl recommended for normal chicken.
Conclusion
Results of various investigations carried out with CBS showed that it is a suitable alternative for maize in the diets of layers. Its nutritional qualities could further be enhanced to allow for incorporation into the diets of poultry at higher levels than adopted in the present study. It is therefore concluded that cocoa
